Comparison of Naturally Occurring Resistance-Associated Substitutions Between 2008 and 2016 in Chinese Patients with Chronic Hepatitis C Virus Infection.
Aims: The presence of pre-existing hepatitis C virus (HCV) resistance-associated substitutions (RASs) could attenuate viral susceptibility to direct-acting antiviral agents. The aim of this study was to better understand the differences among HCV RASs over time. We compared the prevalence and characteristics of naturally occurring HCV RASs in the NS3, NS5A, and NS5B genes between 2008 and 2016 in Chinese patients chronically infected with HCV genotypes (GT) 1b, 2a, 3a, 3b, and 6a. Methods: HCV RNA was extracted after serum samples were collected from 242 patients at treatment baseline, including 120 samples in 2008 and 122 samples in 2016. Reverse transcription and nested PCR were performed, and the PCR products of the NS3, NS5A, and NS5B regions were sequenced using the Sanger sequencing method. Finally, RASs were identified from the different viral strains. Results: In GT1b, the overall frequency of NS5A RASs in 2016 was significantly higher than that in 2008 (42.0% vs. 18.4%; p = 0.002). Among NS5A RASs, the most frequently detected RAS was Y93H (5.3% in 2008 vs. 15.9% in 2016; p = 0.035), which confers medium- to high-level resistance to the NS5A inhibitors: daclatasvir (DCV), ledipasvir (LDV), ombitasvir (OMV), and elbasvir. The frequency of NS5A L28 (low-level resistance to DCV/LDV/OMV) in 2016 was also higher than that in 2008 (11.6% vs. 1.3%; p = 0.027). In addition, the highest frequency of clinically relevant NS3 RASs was S122G/A/T (69.7% in 2008 and 72.5% in 2016) in HCV GT1b isolates, which had medium-level resistance to simeprevir and asunaprevir, followed by Y56F (7.9% in 2008 and 14.5% in 2016), which confers resistance to paritaprevir. Although NS5B C316N had the highest substitution rate in GT1b (80.2% in 2008 and 91.3% in 2016), it was associated with low-level resistance to sofosbuvir and dasabuvir. However, HCV RASs were rarely detectable at baseline in other genotypes or subtypes except GT1b in this study. Conclusion: The frequency of NS5A RASs in 2016 was significantly higher than that in 2008, especially at the L28 and Y93 substitution positions, which may be due to their better fitness compared with wild-type viruses.